The role of formaldehyde in hydrazine-induced methylation of liver DNA guanine.
Administration of the hepatotoxin and carcinogen, inorganic hydrazine, to rodents results in the formation of 7-methylguanine and O6-methylguanine in liver DNA; co-administration of [methyl-14C]methionine or [14C]formate with the hydrazine labels the methylguanines, suggesting involvement of the 1-carbon pool in the methylation process. The present study investigates the proposal that the methylation mechanism involves reaction of hydrazine with endogenous formaldehyde to yield formaldehyde hydrazone, which could be metabolized to the potent methylating agent diazomethane. Hamsters were pretreated with methanol, ethanol or cyanamide to alter the endogenous hepatic aldehyde levels prior to administration of hydrazine. Formaldehyde levels were refractory to the pretreatments; hepatic acetaldehyde levels were increased, but hydrazine administration under such conditions did not result in the formation of ethylated guanines in DNA. Methanol and ethanol inhibited hydrazine-induced methylation of DNA. Hydrazine incubated with liver S9 fraction and calf thymus DNA induced the formation of 7-methylguanine and O6-methylguanine when formaldehyde was present in the incubation system; substitution of formaldehyde with acetaldehyde in the incubation medium did not result in any detectable alkylation of DNA. Both liver microsomal and cytosolic fractions demonstrated heat-labile activity in supporting the hydrazine-induced methylation process. Tetraformyltrisazine, or a similar reaction product of hydrazine and formaldehyde, may be a more important intermediate than formaldehyde hydrazone in the hydrazine-induced methylation of DNA.